Effects of ovariectomy and estrogen therapy on type II collagen degradation and structural integrity of articular cartilage in rats: implications of the time of initiation.
To investigate how the time of initiation influences the effects of estrogen therapy on type II collagen (CII) turnover and the structural integrity of articular cartilage in ovariectomized rats and to determine whether estrogen exerts direct effects on the catabolic function of chondrocytes ex vivo. A total of 46 Sprague-Dawley rats were distributed into 1 of the following treatment groups: 1) ovariectomy, 2) ovariectomy plus early estrogen therapy, 3) ovariectomy plus delayed estrogen therapy, or 4) sham operation. Cartilage turnover was estimated by measuring the serum levels of C-telopeptide of type II collagen (CTX-II). Cartilage lesions at week 9 were quantified using a published scoring technique. The presence of the CTX-II epitope in articular cartilage was assessed by immunohistochemistry. The effects of estrogen (1-100 nM) on chondrocytes were investigated in bovine cartilage explants subjected to catabolic cytokines (tumor necrosis factor alpha [TNFalpha] and oncostatin M [OSM]). In ovariectomized rats, estrogen therapy evoked significant decreases in serum CTX-II independently of the time of initiation; yet, delayed initiation resulted in diminished efficacy in terms of preventing cartilage lesions. CTX-II fragments were present in articular cartilage, colocalizing with early lesions at the cartilage surface. In untreated animals, the early relative increases in serum CTX-II were proportional to the severity of cartilage lesions at week 9 (r = 0.73, P < 0.01). Estrogen significantly and dose-dependently countered CTX-II release from TNFalpha plus OSM-stimulated cartilage explants ex vivo. Our results suggest that estrogen counters the acceleration of CII degradation and related structural alterations, and these benefits can be maximized by early initiation after menopause. The protective effect of estrogen seems to involve direct inhibition of the catabolic function of chondrocytes.